Insulin increases retinal hemorrhage in mild oxygen-induced retinopathy in the rat: inhibition by riluzole.
Although hyperglycemia is likely the main stimulus for VEGF induction in diabetic retinopathy (DR), a switch from oral hypoglycemic therapy to parenteral insulin injection, despite producing better glucose control, sometimes paradoxically aggravates DR. The induction of VEGF by insulin, as observed in certain conditions, may be a plausible mechanism for this phenomenon. In the present study, to determine the role of insulin in proliferative diabetic retinopathy, the authors examined whether insulin treatment affected the outcome of oxygen-induced retinopathy (OIR) in rats and whether the anti-amyotrophic lateral sclerosis (ALS) drug riluzole with protein kinase C-inhibiting activity can attenuate the effects of insulin. To examine in vivo the effects of insulin, mild OIR was produced in 7-day-old rat pups by raising them with a nursing mother in a 55% oxygen environment for 5 days. After that, rat pups were injected daily with subcutaneous saline or insulin (4 U/d) with or without additional riluzole injection (10 mg/kg/d, intraperitoneally) for 5 days in room air. Insulin treatment substantially increased VEGF levels, extraretinal vessel formation, matrix metalloproteinase activity, and the extent of retinal hemorrhage in rat pups with mild OIR compared with saline controls. Riluzole substantially reduced all these changes induced by insulin. In the present study, OIR was used as a surrogate model for DR because the core pathology and the VEGF-mediated mechanism are shared by both conditions. As in human DR, in rat pups with mild OIR, insulin treatment aggravated retinal hemorrhage, which was blocked by riluzole. Riluzole is a Food and Drug Administration-approved anti-ALS drug with a favorable adverse effect profile. It may be useful as an anti-VEGF treatment in DR, especially in reducing the retinal hemorrhage that often occurs shortly after the switch from oral hypoglycemics to parenteral insulin.